A point mutation in C-terminal region of cdc2 kinase causes a G2-phase arrest in a mouse temperature-sensitive FM3A cell mutant.
A mouse temperature-sensitive mutant for cell growth, tsFT210, was characterized. More than 90% of the mutant cells were arrested at the G2 phase at the nonpermissive temperature (39 degrees C). In this mutant, the activity of cdc2 kinase did not increase at the nonpermissive temperature (39 degrees C) but did increase at the permissive temperature (33 degrees C) at the G2/M phase in the cell cycle. The in vitro activity of cdc2 kinase of tsFT210 was more thermolabile than that of wild-type cells. The amount of cdc2 kinase in tsFT210 cells decreased when the cells were incubated at 39 degrees C, but that in wild-type cells did not. Using the polymerase chain reaction (PCR), a point mutation in cDNA of cdc2 kinase was found in tsFT210, and as a result, the proline of wild-type cdc2 kinase at the 272 amino acid residues from N-terminal methionine changed to serine. During preparation of this paper, the detection of two mutation sites of this mutant was reported (Th'ng, J.P.H., Wright, P.S., Hamaguchi, J., Lee, M.G., Norbury, C.J., Nurse, P., and Bradbury, E.M. (1990). Cell, 63: 313-324); one was the same site as reported here, the other was A-to-G change in the 154th base from base A in initial ATG, and this caused the change of isoleucine to valine in the PSTAIR region of cdc2 kinase. This mutation in the PSTAIR region was not detected by us. The probable reason for this discrepancy was in that Th'ng and his group sequenced a cDNA cloned from the amplified cDNAs by PCR, and did not directly sequence the amplified cDNA as we did.